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Mode Decompositions of Damped Oscillation in Coherent Phonon Signals by SpDMD

il 5

Kazunori Iwamitsu

M P 2

Shingo Aihara

i tJal REE

Yasuhiko Igarashi

RFE fifr =4

Shin Murata

NEE =N

Masato Okada

WL SEE] S
Kohji Mizoguchi

TR — BB+

Ichiro Akai

TREAK B

Faculty of Science, Kumamoto University

S RBRIF SLRF R ZF B BRI 55 R

Graduate School of Science, Osaka Prefecture University

PR KRR AR AT LR

Graduate School of Science and Technology, Kumamoto University

SRR B A Al R B SE R

Graduate School of Frontier Sciences, The University of Tokyo

PREARKRIE OV A8 — RLEEWSE T

Institute of Pulsed Power Science, Kumamoto University

To show the advantage of a spasity-promoting dynamic mode decomposition (SpDMD) method, we decomposed
coherent phonon (CP) signals of Bismuth thin films into damped oscillation modes and other transient responses
due to experimental artifacts. In the conventional Fourier transform (FT) method, it is difficult to analyze the
experimental raw-data of CP signals because the FT method expands various vibrating and transient phenomena
into excessive plane waves having quasi-continuous frequencies. In contrast, the SpDMD method can decompose
such transient phenomena adequately. We succeeded mode decomposition of two damped oscillation in the experi-
mental CP signal of the Bismuth thin film, which includes experimental artifacts such as fluctuation and ultrafast
decaying components as well as these vibrating normal modes. This advantage clearly shows that the SpDMD

method is extremely effective for these analyses of the transient phenomena.
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Mode Amplitude Frequency I;lﬁtal:; ]?I‘ei:x?g
Cps Ay fup Pv,p Tv,p
Unit a.u. THz deg. ps
E, 3.59 x 1077 2.09 -107  1.85
Ay 953 x1077 2.90 -174 4.32
2.88 x10°° 0.00 0 -2.73
6.67 x 1077 1.78 96.5  0.534
Others  4.08 x 1077 0.231 -146 7.75
1.54 x 1075 4.56 -49.0 0.0338
1.25 x 1075 0.00 0 0.261
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